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ZOOLOGY.—A new family of spined millipeds from Central China. 
O. F. Coox and H. F. Loomis, Department of Agriculture. 


Reduction of the milliped fauna is one of the effects of deforestation. 
Exposure to extreme conditions of temperature and dryness are fatal 
to the more delicate creatures that live in the humus layer of the soil. 
_ The cultivated regions of Central China have few millipeds, but rem- 
nants of a larger fauna are still to be found in districts that are suffi- 
ciently mountainous or broken to interfere with farming or to prevent 
complete deforestation and denudation of the soil. Such protection 
for the humus fauna is afforded in the ‘‘Lu Shan,” or Lu mountains, 
south of Kiukiang in the province of Kiang-si, a small district of broken 
_ country surrounded by fertile plains that no doubt have been cul- 
tivated intensively for thousands of years. Some of the valleys and 
declivities of these mountains are so steep and rocky that any possi- 
bility of former cultivation is excluded. Even the gentler slopes of 
_ the valleys are not well suited to the Chinese methods of farming and 

_ apparently have never been used for this purpose, though the whole 
of this small mountain area probably has been ravaged for fuel through 
many centuries. 

Undoubtedly the Lu Shan country was covered orginally with 
heavy forests but these probably were cut’ down and replaced long 
ago by a growth of coppice like that of the present day, with the 
trees held strictly in check by charcoal burning. In the more shel- 
tered places the protection afforded by the cappice has been sufficient 
_ to maintain the humus layer, and thus to permit the survival of milli- 
& peds, including the remarkable new form that is here described. This 
creature was most abundant near a locality known as “Three Trees,” 
the site of a small Buddhist monastery where two giant Cryptomerias 
and an enormous gingko have been allowed to grow, apparently the 
_ only trees that have been spared by the Chinese in the whole district. 
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Recently, however, one of the Lu Shan valleys has been occupied by 
a summer settlement of missionaries at Kuling. Here trees are pro- 
tected from the charcoal burners so that a renewal of the forests is 
shown to be possible, if charcoal burning were regulated. 

That special conditions were necessary for the survival of this pecu- 
liar milliped would hardly be doubted when its characteristics are con- 
sidered. In comparison with other diplopoda such an animal obvi- 
ously would be placed at a disadvantage by the excessive armature ~ 
of the body, each of the segments being provided with a pair of rela- 
tively enormous spine-like processes, shaped like the trunk of a tree 
with four or five branches. Also the legs and antennae are much 
elongated, projecting on each side two or three times the width of the 
body. Thus the animal requires for its movements a much larger 
space than any other milliped of similar size, and is the most extreme 
example among millipeds of the tendency to exaggeration of extremi- 
ties that usually is associated with the habit of living in caves. 

Except that the creature is a member of the large group of 20-seg- 
mented millipeds (Order Merocheta), its relationships are not apparent, 
so that a new family as well as a new genus is proposed. So great is 
the departure of this milliped from any other known form that rather 
extensive descriptions seem justified in the interest of morphology, 
paleontology, and evolution, as well as of systematic zoology.' 


Hylomidae, new family. 


Body small, slender, moniliform, more than 10 times as long as wide, not 
closely coiled; head very large and prominent, wider than the body, the 
antennal sockets below the middle and close together; antennae and legs 
very long and slender, projecting on each side for more than twice the width 
of the body. 

Segments with a dorsal armature of 2 transverse rows of spines, separated 
by a rather shallow transverse depression, but lacking a distinct groove or 
furrow; lateral carinae replaced by very large erect or strongly ascending 
branched processes, equal in length to the width of the body cavity (see fig. 1); 
repugnatorial pores on the lateral processes of segments 5, 7, 9, 10, 12, 13, 15 
to 19; sterna rather broad, not spined; the spiracles with very prominent 
raised rims, forming distinct papillae on anterior segments. 

Last segment triangular, the apex narrowly truncate, projecting beyond 
the anal valves, with a large setiferous spine on each side and several smaller 
setiferous spines. ; 

S sexual characters of males: body more slender and with longer 
appendages; sternum of segment 5 with a large protuberance; legs of segment 
6 with the third joint crassate above the middle, bearing a large thumb-like 
process on the ventral side at the base of the thickened portion of the joint. 


' An enlarged photograph of Hylomus is being published in the Journal of Heredity 
for January, 1924, with a discussion of evolution in millipeds. 
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The long branched processes replacing the lateral carinae are the unique 
feature at once separating this family from any other of the existing types of 
millipeds hitherto recognized. These processes may be considered as carinae 
since they bear the repugnatorial pores near the base, but there is no re- 
semblance to the usual form of the carinae in this order, as lateral ridges or 
expansions of the dorsal surface. The processes stand at the ends of a 
transverse dorsal] depression and taper rapidly from a circular base occupying 
about one-third of the length of the posterior subsegments. Only among 
the fossil types of millipeds have such extreme modifications of the segments 
been reported. 

The group relationships are not obvious, but a provisional association with 
the Scytonotidae is suggested by the general form and proportions of the body, 
as well as by the secondary sexual characters, though the same legs are not 
specialized in Scytonotus, nor the same joints of the legs, joint 5 being chiefly 
modified in Scytonotus instead of joint 3, as in Hylomus. Similar processes 
occur in the third joint of the legs at segments 5 or 6 in several tropical genera, 
as Cnedmodesmus from Africa and Priodesmus from South America. 


Hylomus, new genus. 


Diagnosis: Characters as stated above in the family description, which 
may be supplemented as follows: 

Head much wider than the first segment, projecting in front for more than 
the length of the first segment; antennae separated by less than the width 
of a socket, very long and slender; joints 1 and 7 short, the others long; 
joints 2 and 6 slightly shorter than joints 3 to 5. 

First segment with a branched or compound process on either side, a series 
of 6 large, forwardly directed, simple spines along the anterior margin, 4 
smaller spines along the posterior margin, and 2 very small spines near middle 
of segment; segments 2, 3, and 4 shorter than any of the others; segments 2 
and 3 with a distinct oblique flange below, that of segment 2 somewhat em- 
bracing the sides of the head. 

Subsequent segments with a large, erect or ascending process on each 
side, about as long as the diameter of the body; processes of anterior seg- 
ments with 4 prongs, of the middle segments with 5 prongs, an interior 
transverse row of 4 small simple spines near front margin, more distinct on 
the anterior and posterior segments, very small on the middle segments; a 
posterior row of two large erect-retrorse spines close to the posterior margin; 
all spines with a seta on one side near the tip; anterior subsegments very 
minutely and evenly reticulate; posterior subsegments minutely granular 
over the dorsal and lateral surface, including the base of the spines. 

Penultimate segment with the compound processes smaller and more 
simple, the inner branch becoming separate, giving 4 spines on the posterior 
margin, the anterior row of 4 smaller spines crossing the middle of the segment. 

Last segment subtriangular, projecting beyond the anal valves, the apex 
distinctly truncate with a large conical, setiferous tubercle on either side 
and 8 smaller setiferous tubercles. 

Anal valves but little inflated, with 2 setiferous tubercles. 

Repugnatorial pores small, located on the outer face of the lateral processes 
between the base and the first branch. 
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Legs very long and slender, the longest equaling or 2 or 3 times the 
diameter of the body; joint 3 much exceeding the others; sterna rather broad, 
minutely granular, pilose, with a slight transverse impression. 

Gonopods rather slender, subarcuate, with 2 slender subequal, subapical 
simple branches directed obliquely mesad (see fig. 2). 

Slow-moving creatures; when disturbed forming a loose coil with the legs 
out. 


The type species is Hylomus draco, new species, from Central China. The 
generic name alludes to the armature of the body, consisting of large dendritic 
spines. 

Hylomus draco, new species. 


Length from 12 mm. in small males to 22 mm. in large female; width of 
body cavity 1mm. in males, 1.5 mm. in females, of segments with spines 2 mm. 

Color of living animals purple or pink, vertex and clypeus brownish on . 

_the deeply colored specimens; anterior segments to about the 7th with the 
large spines distinctly pinkish or purplish, more deeply tinged than the seg- 
ments, also a small area of the segment at the base of the spines deeply 
tinged : remainder of body purplish pink, salmon or buff; some specimens 
distinctly brownish below the spines, with a pink band across the posterior 
border, others nearly white or pale purplish throughout, the spines pink; also 
a narrow dark median line may be shown, the skeleton being very delicate and 
translucent; antennae and terminal joints of the legs rather light brownish, 
basal joints ‘of legs white; legs 6 and 7 of males with the thickened third joint 
more deeply colored. 

Vertex with a very pronounced median sulcus; the surface moderately 
hairy, beset with minute sharp tubercles or spicules; clypeus also hairy and 
tuberculate; labrum with strongly converging sides, a distinct emargination 
and three prominent teeth, also a submarginal row of 10 to 12 bristles. 

Antennae moderately pilose; joint 1 short and stout; joint 2 slightly curved; 
joint 6 slightly clavate; last joint subconic, about one-fifth as long as joint 6. 

First segment about as wide as the second segment and twice as long, 
semielliptic, evenly rounded in front, the posterior margin nearly straight; 
much narrower than the head, seen from the front as a small cap or crown 
scarcely wider than the vertex, except for the ascending lateral spines, which 
are somewhat smaller than on other segments and have only 2 branches; 
other spines as stated in the generic description, a distinct median sulcus 
beginning at the anterior margin and extending across two-thirds of the 
segment. 

Segments 2 to 4 decidedly shorter than those following; segment 2 the 
shortest, the anterior row of 4 small spines more distinct; segment 4 with a 
very large prominent spiracle. 

Segments 2 to 18 with a large, erect or somewhat oblique process on each 
side of the posterior half of the subsegment, equal or exceeding in length the 
diameter of the body in the male, or approximating the diameter in the 
female; each process with 4 arms or branches, 2 near the middle or below, 
the posterior branch larger, and 2 apical branches, sometimes a fifth branch 
between the middle and terminal spines. The lateral processes are bent 
slightly forward on the anterior segments, are more upright on the middle 
segments, and are recurved on the posterior segments. Between the lateral 
processes is an anterior row of 4 very small spines, and 2 large simple recurved 
posterior spines, one on each side, near the base of the process. All of the 
spines with a very minute seta on one side, near the tip. 
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Posterior segments with the large processes reduced to nearly simple 
spines, the upper branches smaller and the lower branches separate, so that 
the subterminal segments have a series of 4 spines along the posterior margin; 
also the anterior row of 4 small spines is more distinct -on the subterminal 
segments. 

Last segment produced beyond the anal valves and slightly decurved, 
obliquely truncate, and slightly thickened at the apex, with 4 long apical 
setae; on either side a large divergent setiferous spine and 2 smaller setiferous 
spines above and between the large spines; also an anterior transverse row of 
8 small setiferous tubercles, 4 on each side, one of these near the margin 
and only slightly removed from the preanal scale. 

Anterior subsegments with the surface densely but finely reticulate; 
posterior subsegments thickly beset above with minute sharp-pointed 
spicules, including the surface of the large processes; on the sides of the 
posterior subsegments the spicules are replaced by minute rounded granules. 

Anal valves weakly inflated, with 2 vertical grooves at the base of each, 
not reaching the middle of the valve, the grooves separated by a prominent 
ridge; surface covered with fine granulation, but the margins of the valves 


Hylomus draco, new species 


Fig. 1.—Lateral view of tenth segment of male; fig. 2.—gonopods and seventh 
leg of male. 


smooth, compressed, and slightly elevated; 2 small setiferous tubercles 
present, one near the middle of the valve and another above. 

Preanal scale considerably broader than long, subtriangular, the apex 
broad and faintly emarginate, a long hair rising from each angle, the surface 
finely granulate and with minute transverse wrinkles. 

Legs with joints 1 and 2 short, 3 and 6 very long, 4 about as long as 2, 
and 5 twice as long; rather sparsely pilose; sterna with a transverse groove 
distinct. on each side but nearly obliterated in the middle, rather sharply 
angled at the bases of the legs but not distinctly spined. 

Secondary sexual characters of the male: 

Body smaller and more slender. 

Spines of the body larger and more projecting, and the legs longer in 
proportion to the size of the body than in the female. 

First pair of legs shorter and more crassate than those of the female. 

Second pair of legs with a small conic tubercle on the inner-posterior side 
of the first joint bearing the aperture of the seminal duct; third and fourth 
pairs of legs not. modified. 
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Fifth pair of legs with joint 3 slightly clavate and with a small rather 
abruptly rounded protuberance on the inner side just above the middle. 
The tubercle and adjacent surface are more densely pilose but the hairs not 
forming a distinct tuft. 

Sixth pair of legs with joint 3 more strongly clavate and bending inward; 
a long, thick, bluntly rounded protuberance at the middle on the inner side 
with a tuft or brush of long hairs at the apex and on the inner face. 

Seventh pair of legs with joint 3 still more crassate and arcuate, also with 
a protuberance on the inner side near the middle somewhat smaller than 
that of the previous pair of legs, and with a smaller brush of long hairs; also 
the surface of the joint along the sinus above the protuberance is coated with 
very short hairs extending from the base of the protuberance nearly to the 
end of the joint (see fig. 2). 

On the sternum between the fourth and fifth pairs of legs is a very large, 
somewhat fungiform protuberance, bearing 2 tubercles directed forward and 
outward, a laterally directed tubercle on either side, and an apical broad, 
short tubercle directed slightly backward and with a large, deep pit or pore 
indenting the apex; the pore surrounded and crossed by very long hairs; 
also such hairs on the lateral and anterior tubercles. 


Locality and habitat: Lu Shan district, Kiang-si province, Central China, 
south of Kiukiang; in moist humus near stream below the Yellow Dragon 
Temple, Kuling, altitude 4,000-4,500 feet. Numerous specimens were 
collected by O. F. Cook and H. F. Loomis, October 16, 1919. The type is in 
the U. 8. National Museum. 


BOTANY.—New species of Passiflora from tropical America.' E.ts- 
wortH P, Kiturr, National Museum. 


Of the 13 species of Passiflora described herewith four are from 
Mexico and Central America, and are based upon material received 
by the National Museum since the publication of an earlier paper? by 
the writer. The remaining species have been detected in the course 
of a revision of the Passifloraceae of northern South America. 


Passiflora dioscoreaefolia Killip, sp. nov. 


Stem slender, subtriangular, sulcate, pubescent at nodes with a few hooked 
hairs, otherwise glabrous; stipules semi-ovate, 1 cm. long, 0.5 cm. wide, at- 
tenuate at apex, slightly undulate at margin; petioles up to 2.5 cm. long, 
finely pubescent with hooked hairs, biglandular about 3 mm. below apex, the 
glands short-stipitate, 2 mm. long, 2 mm. wide; leaves oblong-ovate, 8 to 10 
cm. long, 4 to 5.5 em. wide, entire, abruptly acuminate at apex, cordate at 


base (sinus about 5 mm. deep), 5 or 7-nerved, entire and slightly thickened — 


at margin, membranous, sparsely pubescent -with hooked hairs above, 
glabrous beneath; peduncles solitary or in pairs, up to 2 cm. long, 1-flowered, 
slightly pubescent with hooked hairs; bracts setaceous, 3 to 4 mm. long, 
scattered; flower 5 cm. wide (when expanded) ; sepals ovate-lanceolate, 2 cm. 


1 Published by permission of the Secretary of the Smithsonian Institution. 
2 Journ. Washington Acad. Sci. 12: 255-262. 1922. 
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long, 1 cm. wide at base, slightly cucullate at apex, greenish-white (?) and 
slightly pubescent without, white, longitudinally striate with deep purple 
within; petals oblong or oblong-spatulate, about 1.2 cm. long, 0.6 cm. 
wide, obtuse, white, marked like the sepals; filaments of faucial corona in a 
single series, filiform, 1.5 cm. long, white, spotted with deep purple; middle 
corona plicate, the margin lobulate, slightly incurved; basal corona saucér- 
shaped, 2 mm. high, crenulate at margin; gynophore and stamens mottled 
ed streaked with deep purple; ovary narrowly ovoid, short-stipitate, 
glabrous. 

Type in the U. 8. National Herbarium, no. 1,167,023, collected at La 
Palma, Costa Rica, July 8, 1923, by H. E. Stork (no. 436). - 


The flowers of this species and the presence of glands at the apex of the 
petioles indicate relationship with P. bryonioides, P. heydei, and P. pringlet. 
It is distinguished from all the species of that group by its entire leaves. 


Passiflora podadenia Killip, sp. nov. 


Stem subquadrangular, sulcate, hispidulous; stipules semi-ovate, 10 mm. 
long, 6 to 7 mm. wide, cuspidate at apex; petioles up to 5 cm. long, hispid- 
hirsute, biglandular below the middle (glands pyriform, 1.5 mm. thick, 
borne on long slender hispidulous stalks 6 to 7 mm. long); leaves 4 to 6 cm. 
long, 5 to 7 em. wide, deeply 3-lobed (middle lobe oblanceolate, 2 to 2.5 cm. 
wide, narrowed toward base, short-acuminate), deeply cordate at base, 5 
or 7-nerved, subentire toward ends of lobes, coarsely dentate near base, 
hispidulous with pellucid hairs, dark green above, paler beneath; peduncles 
in pairs, about 2 cm. long; bracts linear-attenuate, 4 mm. long, 0.6 to 0.9 mm. 
wide, entire; flowers 3 to 3.5 cm. wide, white, spotted and streaked with dark 
purple; sepals ovate-lanceolate, about 15 mm. long, 8 mm. wide, slightly cucul- 
late at apex; petals oblong or oblong-spatulate, 7 to 10 mm. long, 3 mm. wide, 
obtuse; filaments of faucial corona in a single series, narrowly linear, 1 cm. 
long; middle corona erect, 3 mm. high, white, the margin incurved, minu- 
tely denticulate; basal corona membranous, adnate to flower tube, the margin 
erect; ovary ovoid, tapering at apex, stipitate, hispidulous, at length glabrate. 
. Type in the U. S. National Herbarium, no. 1,166,599, collected at the 
Hacienda San Antonio, Colima, Mexico, altitude 1,200 meters, September, 
1923, by B. P. Reko (no. 4839). 


The long, slender stalks of the glands at once distinguish this species from 
its nearest relatives of the subgenus Plectostemma. The shave of the leaves 
and general aspect of the plant suggest P. bryonioides H. B. K. Passiflora 
adenopoda DC. likewise has long-stalked glands, but the lacerate bracts, 
differently shaped leaves, and larger flowers at once prevent possibility. of 
confusion with P. podadenia. 


Passifiora miraflorensis Killip, sp. nov. 


Stem terete below, subquadrangulate above, densely pubescent; stipules 
narrowly linear or setaceous, up to 7 mm. long, falcate; petioles up to 1.5 
em. long, glandless; leaves semiorbicular in general outline, 5 to 6 cm. long 
(midrib), 6 to 8 em. wide (between tips of lobes), 2 or 3-lobed (middle lobe 
shorter than lateral lobes; lobes ovate-lanceolate, acute, cuspidate), cordate 
at base, membranous, dark green and sparsely hirtellous above, paler and 
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densely appressed pubescent beneath; peduncles 1 to 1.5 em. long; bracts borne 
near the middle of the peduncle, 3 to 4 mm, long, entire or bifurcate ; flowers 
about 2.5 em. wide, greenish yellow; sepals linear-lanceolate, 10 to 12 mm. 
long, 3 to 4 mm. wide at base; petals linear, about 5 mm. long; filaments of 
faucial corona in 2 series, the outer filiform, 4 to 6 mm. long, radiate, the 
inner narrowly linear, 1.5 mm. long, erect; middle corona closely plicate ; basal 
corona annular; ovary globose densely pilose-hirsute with white or yellowish 
hairs; fruit depressed-globose, 0.8 cm. long, 1 em. wide, densely pubescent; 
seeds obovoid, 3 to 4 mm. long, 2 mm. wide, transversely 6 or 7-grooved, the 
ridges rugulose. 

Type in the U. 8. National Herbarium, no. 1,141,393, collected at “Mira- 
flores,” in the Central Cordillera, east of Palmira, Department of El Valle, 
Colombia, altitude 2,100 meters, May 27, 1922, by E. P. Killip (no. 6135). 


The foliage of this plant very closely resembles that of P. rubra and P. 
capsularis. The presence of bracts, the small fruit, and the rugulose ridges 
of the testa of the seeds show that it is far removed from that group, however. 


Passiflora laticaulis Killip, sp. nov. 


Plant glabrous throughout; stems strongly flattened, grasslike, 3 to 6 mm. 
wide, scabrous at margin; stipules setaceous, 2 to 2.5 mm. long; petioles 
filiform, 1 to 1.5 em. long, glandless; leaves 2-lobed (a vestige of an inter- 
mediate lobe occasionally present, the lateral lobes divaricate at an angle 
of nearly 180°, linear or lanceolate, acute or acuminate, mucronulate), up to 
1.5 cm. long (along midrib) and 8 cm. wide (between tips of lateral lobes), 
subpeltate at base, membranous, ocellate beneath, light green*when dry; 
peduncles filiform, up to 5 cm. long; flowers up to 3 cm. wide; sepals linear- 
lanceolate, 1.5 cm. long, 0.5 em. wide, obtuse, greenish-yellow; petals 
linear-lanceolate, 1 cm. long, 0.3 to 0.4 em. wide, obtuse, white; fila- 
ments of faucial corona in 2 series, the outer filiform, 1 cm. long, the inner 
narrowly linear, capitellate, 4 mm. long; middle corona slightly plicate, 
white; basal corona reduced to a very low, hardly conspicuous ring, close to 
the base of the middle corona; ovary ovoid, glabrous; fruit globose, up to 1.2 
em. in diameter; seeds obovoid, 2.5 to 3 mm. long, 1.5 to 2 mm. wide, trans-. 
versely 5 or 6-grooved. 

Type in the herbarium of the New York Botanical Garden, collected on a 
grassy bank, near ‘“Susumuco,” southeast of Quetamé, Department of 
Cundinamarca, Colombia, altitude 1,100 to 1,500 meters, September 5, 
1917, by F. W. Pennell (no. 1723). 


This species is at once recognized by its broad grasslike stems. The 
general shape of the leaves and structure of the flower indicate relationship 
with P. misera and P. erubescens, but those species have nearly terete stems 
and rounded leaf lobes. From P. erubescens it is further distinguished by its 
much larger flowers and longer peduncles. 


Passiflora standleyi Killip, sp. nov. 


Herbaceous vine; stem subquadrangular, striate, glabrous below, minutely 
pubescent above; stipules narrowly linear-falcate, 2 mm. long, 0.3 mm. broad; 
petioles 1.5 to 2.5 cm. long, glabrous, glandless; leaves oblong, bilobed one-half 
to two-thirds their length, 2.5 to 5 cm. long along midnerve, 6 to 12 em. 
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along le.teral nerves, 4 to 5 em. wide between apices of lobes (lobes lanceolate, 
1.5 to 2 em. wide, obtuse or acutish, apiculate), rounded or subcuneate at 
base, 3-nerved, ocellate, reticulate-veined, glabrous; peduncles slender, 2 to 
3 em. long; glabrous; bracts setaceous, 2 to 3 mm. long, borne within 1 cm. 
of apex of peduncle; flowers 3 to 4 cm. wide, bluish purple; sepals ovate- 
lanceolate, 1 to 1.5 cm. long, 4 to 5 mm. wide, obtuse, membranous; petals 
half as long as sepals, obtuse, membranous; filaments of faucial corona capil- 
lary, in two series, those of the outer 4 to 7 mm. long, blue at base, white, 
spotted with blue at apex, those of the inner very numerous, 4 to 5 mm, 
long, white; middle corona membranous, closely plicate, minutely fimbrillate 
at margin; basal corona annular, 1 mm. high; gynophore 0.6 to 1 cm. high, 
glabrous; anthers pale yellow; ovary subglobose, glabrous; styles filiform, 5 
mm. long; stigmas reniform; 1 mm. wide. 

Type in the U. 8. National Herbarium, no. 1,138,548, collected on the 
Voledn de San Salvador, Salvador, at an altitude of about 1,000 meters, 
April 7, 1922, by Paul C. Standley (no. 22821). Specimens collected at the 
same locality by Calder6én (April, 1922), and on the Voicdin de San Vicente 
(Standley 21475) are also to be referred to this species. 


The foliage of Passifléra standleyi resembles that of P. ornithoura, likewise 
found in Salvador by Mr. Standley, and of P. tuberosa, a native of Trinidad 
and northern South America. From these species it differs in its bluish purple 
flowers and the elongate filiform filaments of the outer corona. Both P. 
ornithoura and P. tuberosa have white flowers with short strapshaped fila- 
ments. Passiflora standleyi is distinguished from P. salvadorensis by its 
proportionally narrower leaves and a totally dissimilar coronal structure. 
Vernacular name: calzoncillo. 


Passiflora cobanensis Killip, sp. nov. 


Stem slender, 4 or 5-angulate, finely pubescent with curved, grayish hairs; 
tendrils weak, densely pubescent; stipules lanceolate, subfalcate, 8 to 9 mm. 
long, 1.5 to 2 mm. wide, acuminate, conspicuously 5 to 7-nerved; petioles 
8 to 10 mm. long, glandless, pubescent; leaves ovate-lanceolate, 7 to 10 cm. 
long, 2.5 to 3.5 em. wide, unlobed, acuminate, rounded at base, entire at 
margin, 3-nerved, faintly reticulate-veined, without ocellae, membranous, 
glabrous and sublustrous above, finely pubescent beneath with curved gray- 
ish-brown hairs; peduncles 1.5 em. long; bracts not seen; flowers about 2.2 
cm. wide, greenish; sepals linear-lanceolate, 10 mm. long, 2 mm. wide, acute, 
pubescent without; petals lanceolate, 5 mm. long, 2 to 3 mm. wide, obtuse, 
greenish; filaments of faucial corona in a single series, linear-clavate, 2.5 mm. 
long; middle corona membranous, plicate; basal corona annular; ovary 
obovoid, subangulate, densely tomentellous; styles filiform, sparingly ‘pile- 
sulous; stigmas reniform, finely pubescent. 

Type in the U. 8. National Herbarium, no. 1,083,984, collected between 
Chama and Cobdn, Department of Alta Verapaz, Guatemala, at an altitude 
of 950 meters, July 26, 1920, by Harry Johnson (no. 411). ' 


The exact position which this species occupies in the subgenus Plectostemma 
is difficult to determine. The absence of glands either on the petiole or in the 
form of ocellae on the leaf blades suggests its relationship with P. capsularis, 
P. rubra, P. rovirosae, and P. costaricensis. The only other entire-leaved 
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species of this subgenus from Central America, P. auriculata, P. lancearia, 
and P. dioscoreaefolia, differ markedly in floral characters, as well as in the 
shape of the leaves. 

There is a specimen in the National Herbarium, collected near San José, 
Costa Rica, by H. Pittier (Inst. Phys.-Geog. Costa Rica 16675), which closely 
resembles P. cobanensis but its leaves are unequally 2-lobed to below the 
middle. The lobes are lanceolate, acuminate, 1.5 to 2 cm. wide, the distance 
between the tips of the lobes being about 7 cm. Possibly P. cobanensis is a 
species with dimorphic leaves, similar, in this respect, to P. praeacuta and 
P. dispar of South America. 


Passiflora gracillima Killip, sp. nov. 


Plant glabrous throughout; stem slender, subterete below, angulate above; 
stipules setaceous, 2.5 to 3 mm. long; petioles up to 3 mm. long, bearing at 
apex 2 minute sessile glands; leaves oblong or ovate-oblong, 2.5 to 5 cm. long, 
2 to 3.5 em. wide, unlobed, rounded or occasionally subemarginate at apex, 
truncate at base, entire at margin, l-nerved, reticulate-veined, subcoriace- 
ous, dark green and lustrous above, green or subglaucous beneath; peduncles 
solitary in the axils of the leaves, 2 to 4 cm. long, very slender, bearing at apex 
2 pedicelled flowers, and terminating in a slender tendril; flowers 1.5 to 2 em. 
wide, greenish-yellow; sepals linear-lanceolate, 10 mm. long, 3 mm. wide, 
obtuse; petals 7 to 8 mm. long, 2 mm. wide; filaments of faucial corona in 2 
series, those of the outer filiform, 4 to 5 mm. long, the inner capillary, 1.5 
mm. long; middle corona plicate, erose at margin; basal corona cupuliform, 
1 mm. high; ovary ovoid, obscurely 6-angled; fruit ellipsoidal, 3 cm. long, 
about 1.3 cm. in diameter, 6-angled. 

Type in the U. S. National Herbarium, no. 1,141,457, collected at 
“Pinares,”’ above Salento, Department of Caldas, Colombia, altitude 
2,900 to 3,200 meters (Central Cordillera), August 3, 1922, by F. W. Pennell 
(no. 9393). Additional specimens were collected at the same locality by 
Dr. Pennell, under the numbers 9224 and 9317. 


This species belongs to the small group of passion flowers with a 2-flowered 
peduncle which terminates in a tendril. It is most closely related to P. 
tryphostemmatoides Harms, differing in its oblong leaves, elongate peduncles, 
and ellipsoidal rather than ovoid, fruit. The filaments of the faucial corona, 
moreover, are in 2 series, not in a single series. 


Passiflora gleasoni Killip, sp. nov. 


, Plant glabrous throughout, except bracts and ovary; stipules setaceous, 
8 mm. long, early deciduous; petioles up to 2 cm. long, biglandular about 
5 mm. below apex, the glands sessile, 2 mm. in diameter; leaves oblong, up 
to 16 cm. long, and 9 cm. wide, abruptly acuminate at apex, truncate at base, 
remotely and shallowly glandular-serrulate, or subentire, subcoriaceous, 
lustrous above; peduncles up to 5 cm. long; bracts oblong-elliptic, about 2 
em. long, 4 to 5 mm. wide, cuspidate-acuminate, glandular-serrate at apex, 
finely puberulent on both surfaces, reddish (when dry); flowers about 8 cm. 
wide; sepals lanceolate, 3 to 3.5 cm. long, about 1 cm. wide, obtuse, not 
awned at apex; petals linear, 2 cm. long, 0.5 cm. wide, obtuse, much thinner 
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than sepals; filaments of faucial corona in 3 series, those of the two outer 
capillary, 4 to 5 cm. long, those of the third series linear, 1 mm. long; middle 
corona membranous, 7 to 8 mm. high, inflexed from base, the upper third 
lacerate-cleft; secondary middle corona a low annular ridge; basal corona 
borne close to base of gynophore, barely 2 mm. high, the margin denticulate; 
stamens oblong, 7 mm. long, 4 mm. wide; ovary ovoid, finely ferruginous- 
tomentellous. 

Type in the U. S. National Herbarium, no. 1,123,194, collected along the 
Pomeroon River, Pomeroon District, British Guiana, January 14-20, 1923, 
by J. 8. de la Cruz (distributed by H. A. Gleason, no. 2963). There is also 
a specimen of this collection in the herbarium of the New York Botanical 
Garden. 


The foliage of this Species resembles that of P. nitida H. B. K., but the 
bracts and flowers are much different. Passiflora nitida has larger, rounded 
bracts, and the outer filaments of its faucial corona are thick and fleshy. 
In P. gleasoni the bracts are much narrowed at both ends, resembling those of 
P. vitifolia, and the corona filaments are extremely slender. 


Passiflora capparidifolia Killip, sp. nov. 


Plant. glabrous throughout, except bracts and ovary; stem terete or 
nearly triangular above; stipules narrowly linear, 6 to 7 mm. long, 0.5 mm. 
wide, acute, subcoriaceous; petioles up to 8 mm. long, biglandular at apex, 
the glands sessile; leaves oblong, 8 to 10 cm. long, 2.5 to 3 cm. wide, rounded 
and mucronulate at apex, rounded or subcuneate at base, 1-nerved, reticulate- 
veined, thick-coriaceous, lustrous; bracts 3 to 3.5 cm. long, 2 em. wide, obtuse 
and often cleft at apex, slightly narrowed at base, slightly glandular toward apex, 
about 7-nerved, glabrous and sublustrous without, finely puberulent within; 
flowers 8 to 10 cm. wide; sepals lanceolate, about 4 cm. long, 1 cm. wide, 
obtuse, slightly keeled toward apex (keel terminating in a murco 2 mm. long), 
subcoriaceous; petals linear-oblong, 2.5 to 3 cm. long, 1.5 cm. wide, obtuse, 
white (?), conspicuously nerved, thin-membranous; filaments of faucial corona 
in several series, the outermost filiform, 1.5 to 2 cm. long, those of the second 
series compressed, 3.5 to 4 cm. long, 1.5 to 2 mm. wide, attenuate, white, 
banded with violet, the succeeding series composed of tubercles or of minute 
threads barely 0.5 mm. long; middle corona membranous, the margin entire, 
. incurved; basal corona annular; gynophore enlarged about 4 mm. above 
base ; ovary ellipsoidal, finely white-tomentellous. 

Type in the U. S. National Herbarium, no. 1,122,154, collected on bank 
of the Potaro River, Tumatumari, British Guiana, July 4—6, 1921, by H. A. 
Gleason (no. 328). An additional sheet of this collection is in the herbarium 
of the New York Botanical Garden. 


Allied to P. laurifolia this species is distinguished by its much narrowed, 
more obtuse leaves, and by the more slender threads of the outer two series 
of the faucial corona. The floral structure of P. capparidifolia is also much 
like that of P. oblongifolia Pulle, of Surinam, known to the writer only from 
description. The leaves of that species apparently are much different and 
the flowers are said to be borne on long pedicels in elongate racemes. 
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Passiflora pedata stipularis Killip, subsp. nov. 


Stipules spatulate, 8 to 12 mm. long, 5 to 7 mm. wide, the margin fimbriate- 
lacerate nearly to base; otherwise like P. pedata L. 

Type in the U. S. National Herbarium, no. 1,187,263, collected in the vi- 
cinity of Mene Grande, State of Zulia, Venezuela, October 31, 1922, by H. 
Pittier (no. 10609). 


Passiflora pedata, because of its pedately parted leaves and fimbriate 


bracts, is distinct from all other species of Passiflora. The specimen collected . 


by Mr. Pittier apparently is identical in leaf shape, flower structure, and form 
of the bracts with P. pedata, but the stipules are foliaceous and deeply 
fringed. In typical P. pedata they are setaceous, barely 5 mm. long. 


Passifiora pennellii Killip, sp. nov. 


Plant glabrous throughout; stem slender, terete, or subangulate above; 
stipules subreniform, 9 to 10 mm. long, 4 to 5 mm. wide, aristate, coriaceous, 
reticulate-veined; petioles up to 2.5 cm. long, 6 to 8glandular (glands 
stipitate, 1.5 mm. long); leaves 5 to 7 em. long, 7 to 10 cm. wide, 3-lobed to 
1 or 1.5 em. from the base (lobes lanceolate, 1 to 2 em. wide, acute or obtusish, 
glandular in the sinuses, the middle lobes narrowed at base), subpeltate and 
subtruncate or subcordate at base, 5-nerved, reticulate-veined, coriaceous, 
green on both surfaces, shining above; peduncles up to 5 cm. long; bracts 
ovate-lanceolate, 8 to 10 mm. long, 3.5 to 5 mm. wide, acute, slightly narrowed 
at base, borne about 8 mm. below base of flower; flowers 5 to 6 cm. wide; 
sepals oblong-lanceolate, 1.5 to 1.8 cm. long, 7 to 8 mm. wide, obtuse, aristate 
outside just below apex, reticulate-veined, green without, white within; 
petals oblong-lanceolate, 1.8 to 2 em. long, 1 cm. wide, obtuse, white; fila- 
ments of faucial corona white, in several series, the two outer narrowly liguli- 
form, 2 to 2.5 em. long, 0.8 mm. wide, the succeeding 2 or 3 series narrowly 
ligulate, 5 to 6 mm. long, 0.4 mm. wide; middle corona 6 to 7 mm. long, the 
lower half membranous, deflexed the upper half erect, filamentose; basal 
corona cupuliform, 1 mm. high, crenulate at margin; ovary ovoid. 

Type in the herbarium of the New York Botanical Garden, collected on a 
moist slope in forest near “Susumuco,” southeast of Quetamé, Department 
of Cundinamarca, Colombia, altitude 1,200 to 1,400 meters, September 5, 
1917, by F. W. Pennell (no. 1729). 


The only Colombian species with which this might be confused is P. 


trisulca Mast. The shape of the leaves and stipules of the two are evidently 
very similar. The leaves, however, are much smaller and are not glaucescent 
beneath. A more important point of difference lies in the middle corona. 
In P. trisulca this is said to be plicate, and on this basis the species was 
placed in the subgenus Plectostemma. The middle corona of P. pennellii is 
not plicate, its general structure indicating close relationship with P. stipulata, 
P. pruinosa, P. cyanea, and P. choconiana. Of these species it resembles 
P. choconiana, of Guatemala, most closely, differing in narrower leaf lobes, 
the absence of a glaucous hue on the under surface of the leaves, the broader 
outermost corona filaments, and the shorter and stouter gynophore. 
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Passifiora hastifolia Killip, sp. nov. 


Plant densely hirsute throughout (except flowers) with stiff white hairs; 
stem terete; stipules subreniform, 1.2 to 1.5 cm. long, 0.5 to 0.6 cm. wide, 
aristate, coarsely dentate at base, subentire above; petioles up to 3 cm. long, 
bearing 2 to 4 stipitate glands about 1.5 mm. long; leaves 4 to 7 cm. long, 
6 to 9 em. wide, hastately 3-lobed (lobes acute, the middle lobe ovate-lanceo- 
late, 2 to 3 times as long as the lateral lobes, 2 to 3.5 cm. wide, the lateral lobes 
divergent), subcordate, 5-nerved, minutely denticulate or subentire, mem- 
branous; peduncles not seen; bracts ovate, 1 to 1.3 cm. long, about 
0.7 cm. wide, acute, glandular-serrate; flowers about 5 cm. wide; sepals 1.5 
to 2 cm. long, 0.6 to 0.7 cm. wide, corniculate at apex, dark green without, 
white at margin, white within; petals oblong-lanceolate, 1 to 1.5 cm. long, 
0.4 to 0.5 cm. wide, obtuse, white; filaments of faucial corona filiform, in 
several series, the outer 1 to 1.2 cm. long, pink at apex, white at middle, 
purple at base, the succeeding 4 or 5 series composed of numerous purple 
filaments 3 to 5 mm. long; middle corona inflexed at base, membranous 
below, filamentose above, the filaments erect; basal corona membranous, 
closely surrounding base of gynophore; ovary ovoid, glabrous, pruinose. 

Type in the U. S. National Herbarium, no. 1,157,294, collected at 
Milluguaya, North Yungas, Bolivia, altitude 1,300 meters, December, 1917, 
by O. Buchtien (no. 4356). 


Resembling P. menispermifolia H. B. K. and P. nephrodes Mast. in its 
dense pubescence and the general structure of the flower, this species is at 
once distinguished by its hastate leaves and its broad, ovate—not narrowly 
elliptic—bracts. 

Passiflora buchtienii Killip, sp. nov. 


Plant glabrous throughout; stem slender, wiry, 4 or 5-angular; silva 
narrowly elliptic, 1 to 1.5 cm. long, 2 to 3 mm. wide, incised-serrate, the 
serrations cuspidate; petioles very slender, up to 1.5 cm. long, biglandular 
below middle, the glands 0.5 mm. long; leaves 2 to 3 cm. long, 2.5 to 4 cm. 
wide, 3-lobed to just below middle (lobes oblong, 6 to 8 mm. wide, cuspidate), 
rounded or slightly cuneate at base, 3-nerved, finely cuspidate-serrate, 
membranous; peduncles up to 2.5 em. long, stout; bracts oblong, 1 to 1.5 em. 
long, 5 to 6 mm. wide, obtuse, incised-serrate; flowers scarlet, the tube 
cylindric, 1.5 em. long, 8 mm. wide at the slightly enlarged throat; sepals 
linear-lanceolate, about 5 cm. long, 6 mm. wide, slightly cucullate at apex, 
aristate just below apex (awn 6 mm. long); petals linear, about 4 cm. long, 
5 mm. wide, obtuse; faucial corona 2-ranked, the outer rank filamentose 
(filaments 5 mm. long), the inner cylindric, 6 mm. long, membranous, the 
upper half lacerate-cleft; middle corona membranous, 6 mm. long, attached 
just below middle of tube, dependent, the margin retrorse, denticulate; basal 
corona none; gynophore slender, 4 cm. long; ovary narrowly ellipsoidal. 

Type in the U. 8S. National Herbarium, no. 1,157,302, collected at Unduavi, 
North Yungas, Bolivia, altitude 3,300 meters, November, 1910, by O. 
Buchtien (no. 6004). Another specimen, no. 2896, possibly of the same 
collection, has also been examined. 


Passiflora buchtienii belongs to the subgenus Distephana, its nearest relative 


being P. vitifolia. Its smaller, glabrous leaves, minute petiolar glands, the 
shape of its bracts and stipules, and the structure of the coronas at once 


distinguish it from P. vitifolia. 
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Passiflora retrorsa Killip, sp. nov. 


Shrub (?); branches subquadrangular, the bark grayish, the older branches 
bearing at each node a spine-like retrorse appendage 1 to 1.5 cm. long, 
presumably an abortive tendril; branchlets finely puberulent; stipules seta- 
ceous, early deciduous; petioles 2 to 4 (or more?) mm. long, biglandular at 
apex, the glands sessile; main leaves not seen; branch leaves oval, 2.5 to 3.5 em. 
long, 1.5 to 3 cm. wide, rounded at apex, rounded and slightly conduplicate at 
base, entire, penninerved, reticulate-veined, coriaceous, glabrous; peduncles 


solitary, 1 cm. long or less, finely puberulent; bracts not seen; flowers. 


borne on elongate few-leaved axillary branches 15 to 35 cm. long, scarlet, the 
tube cylindric, 2 to 3 cm. long, 0.3 to 0.4 cm. wide, finely puberulent; sepals 
oblong, about 1.5 cm. long, 0.4 cm. wide, obtuse; petals oblong, 1 to 1.3 cm. 
long, 0.4 cm. wide, obtuse; filaments of faucial corona in 2 series, those of 
the outer subfalcate, 4 mm. long, acuminate, verrucose along one side, those 
of the second series filiform, 0.8 mm. long, capitellate; middle corona tubulate, 
1 cm. long, arising about 2 mm. above base of flower, lacerate-cleft half its 
length; basal corona none; gynophore slender, up to 3 cm. long; ovary elliptic, 
finely puberulent, longitudinally 3-grooved; styles distinct to base, arising 
at summit of each ridge of ovary. 

Type in the herbarium of the Academy of Natural Sciences, Philadelphia, 
no. 560,954, collected at Vuelta Triste, Rio Manimo, Orinoco Delta, Venezuela, 
February 20, 1911, by F. E. Bond, T. 8. Gillin, and 8. Brown (no. 147). 


This species is to be referred to the subgenus A strophea, its closest relatives 
being P. spicata of Brazil and P. spinosa of Braziland Peru. In P. spicatathe 
flowers are borne in leafless racemes which are shorter than the leaves of the 
main stems; the leaves are 10 to 15 cm. long; and the flowers are larger, 
though of similar structure. In P. spinosa not only are the leaves and flowers 
much larger but the faucial corona filaments are subulate. 

This may be the same as the British Guianan plant to which Klotzsch 
gave’ the name Tacsonia spinescens, a nomen nudum. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


THE PHILOSOPHICAL SOCIETY 
888TH MEETING 


The 888th meeting was held at the Cosmos Club Auditorium on Saturday, 
October 6, 1923, with President White in the chair and 40 persons present. 

Program: F. WenNER and A. W. Smita: The measurement of low resistances 
by the Wheatstone Bridge. (Presented by Mr. Wenner.) It was illustrated 
with lantern slides and was discussed by Messrs. HawkreswortTH, CRIT- 
TENDEN, and TUCKERMAN. d 

The paper gives a procedure that leads to a fairly high accuracy in the 
measurement of resistances as low as 0.01 or even 0.001 ohm with the Wheat- 
stone bridge. It is pointed out that if a low resistance is to be definite it 
must have distinct current and potential terminals. An essential feature in 
the procedure consists in making the potential terminals of the low resistance 
two of the branch points of the bridge, to one of which a battery lead is con- 


3 Schomburgk, Reisen in Guiana p. 1168. 1848. 
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nected and to the other of which a galvanometer lead is connected. Con- 
sequently the terminal and lead resistances to the unknown are added to the 
resistances of the adjacent arms. Since these arms have resistances that 
are high compared with the unknown, the errors introduced into a bridge 
measurement by these terminal resistances are small compared with those 
existing when the ordinary procedure with the bridge is followed. In fact, 
a single measurement made in this manner gives sufficient accuracy for many 
purposes. 

However, where higher accuracy is desired, it may be obtained by making 
two additional measurements with the same apparatus and correcting for the 
effect of the terminal resistances. Neither of ‘hase secondary measurements 
needs to be made with as high accuracy as the primary measurement, since 
they are made to obtain small corrections to be applied to the primary 
measurement. One of these secondary measurements is made with the 
battery lead transferred from the potential terminal of the unknown to the 
corresponding regular terminal of the bridge, the other with the battery lead 
in its original position on the potential terminal of the unknown, but with 
the galvanometer lead transferred from its position on the potential terminal 
of the unknown to the corresponding regular terminal of the bridge. These 
three measurements give three independent relations between the unknown, 
whose value is desired, the known resistance of the bridge arms, and two 
unknown connecting resistances. By an elimination of terms containing the 
connecting resistances, an approximate solution is obtained for the value of 
the unknown. 

The paper contains data showing the accuracy obtained in measurements 
of resistances of the order of 0.01 a and 0.001 ohm. In the measurement 
of a resistance of the order of 0.001 ohm an accuracy of 0.6 per cent was 
obtained by the primary measurement alone and of 0.03 per cent when 
corrections obtained by the secondary measurements were applied. We do 
not consider the accuracy obtainable by this procedure comparable with 
that which may be realized with a, Thompson double bridge. However, we 
present it as a convenient procedure to be used where the highest accuracy is 
- aye and where more suitable apparatus is not available. (Authors’ 

tract. 

E. H. Bowiz: Worldwide synoptic meteorological charts, and some inferences 
based thereon. The paper was illustrated with lantern slides, and was dis- 
cussed by Messrs. HumpHReys and PawLina. 

R. B. Sosman and H. E. Merwin: The effect of fine grinding on the density 
of quartz. (Presented by R. B. Sosman.) It was discussed by Messrs. L. H. 
ApAMs and Priest. 

In 1922 Ray! determined the heat of fusion of quartz at room temperature 
through the heats of solution of quartz and silica glass, and observed that 
very finely ground quartz had only about two-thirds as large a heat of fusion 
as coarsely crystalline quartz. Later® he compared the densities of coarse 
and finely ground quartz and found a lowering of density after grinding, 
which he interpreted as indicating a conversion of about one-third of the 
quartz into an amorphous form. . 

Johnston and Adams could find no difference in density between coarse 
quartz crystals and quartz of a fineness which remained suspended in water 


1 Proc. Roy. Soc. 101A: 509-516. 1922. 
2 Proc. Roy. Soc. 102A: 640-642. 1923. 
3 Journ. Am. Chem. Soc. 34: 563-584. 1912. 
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for some hours (size 20 u and smaller). Messrs. Sosman and Merwin there- 
fore attempted to repeat Ray’s experiment by grinding quartz in the dry 
state for 12 hours in a mechanically operated agate mortar after it had been 
initially reduced to a fineness of 40 u and smaller. Microscopic examination 
showed that the material was still all quartz, and although the amount was 
too small for accurate determination of density, it is hardly conceivable that 
this material could have either an abnormally low density or a low heat of 
fusion. Quartz ground under water for 14 hours also remained unchanged 
except for the size of the particles. The authors believe that there must be 
some concealed error in Ray’s experiments. The hypothesis of a conversion 
of quartz into amorphous silica by grinding is certainly not tenable. 


889TH MEETING 


The 889th meeting was held at the Cosmos Club Auditorium on Saturday, 
October 20, 1923. It was called to order at 8:15 p.m. by Vice-President 
Hazard in the absence of President White. Forty-two persons were present. 

Program: Lewis V. Jupson: The work of the International Bureau of 
Weights and Measures. The paper was illustrated with lantern slides, and 
was discussed by Messrs. CrITTENDEN, PAWLING, GisH, Priest, Foote, 
TUCKERMAN, BAvER, PreENKOWSKY, and Ferner. The International Bureau 
of Weights and Measures, located at Sevres, near Paris, was provided for by 
the International Metric Convention of 1875. Here are kept the inter- 
national standards of weights and measures. A description of some of the 
buildings and apparatus used in the length measurement work was illustrated 
by lantern slides. The Brunner comparator for the comparison of the total 
length of meter bars, the expansion comparator, which has served not only 
for the determinations of thermal expansion of standards of length but also 
for the many researches in nickel steels carried out by the director, Dr. 
C. E. Guillaume, the 4 meter geodetic-bar comparator, and the comparator 
for standardizing geodetic tapes and wires were among the principal pieces 
of apparatus discussed. The need of continuing researches and sabia. 
tions in the field of weights and measures was emphasized. 

Referring to L. A. Fiscner’s paper The recomparison of the meter, it was 
brought out that recent work has served as a tribute to Mr. Fischer for it is 
now known that the U. 8. prototype has not changed in length at 0°C. since 
the original comparisons in 1889-90 but that two laboratory standards of the 
International Bureau, with which comparisons were made in 1903, had changed 
slightly and that the coefficients of expansion heretofore used for various meter 
bars, were not entirely correct. 

Paut R. Heyt: Gravitational anisotropy in crystals. The paper was 
illustrated with lantern slides, and was discussed by Messrs. PieNKowsky, 
‘TUCKERMAN, JuUDSON, LAMBERT, HumpHrReys, Foorr, Curtis, . BAUER, 
Paw.ine, Hazarp, Priest, and GisH. 

Author’s abstract: Einstein’s theory of gravitation is based upon a funda- 
mental postulate which he calls the principle of equivalence, and which 
asserts that gravitation and inertia are identical in nature, and hence indis- 
tinguishable. This, if true, is of the greatest theoretical importance, for 
gravitation has steadily refused to show any kinship to other physical 
phenomena. 

Einstein’s justification for this postulate was found in the gravity pendu- 
lum experiments of Newton and Bessel, and the torsion pendulum experi- 
ments of Eétvés, the results of which established to a high degree of precision 
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(about one part in 20 million) that the inert mass and the gravitational mass 
of a body were proportional; or, in other words, that gravitation is inde- 
pendent of the nature of the matter acted upon. 

A still more delicate test of this postulate is possible in a crystal of one of 
the non-isometric systems; for in such a crystal every known physical property 
(except inertia, and possibly weight) varies with the axial direction in the 
crystal. It is therefore an interesting question whether, in such a crystal, 
gravitation will be found to align itself with inertia or will show some varia- 
bility which will classify it with the great majority of physical phenomena. 
If, for example, such a crystal be weighed in different axial orientations with 
respect to the earth (which may be done with great precision) and any 
difference in weight be found in the different positions, Einstein would be 
wrong. 

To test this point, crystals weighing a kilogram or more were thus weighed, 
the specimens covering all five non-isometric crystalline systems. The pre- 
cision reached, in nearly every case, was one part in a billion (10°). To this 
degree of precision no difference in weight was detected; the results have 
failed to prove Einstein wrong. 

Incidentally this work has shown the practical possibility of using the 
gravity balance to compare kilogram weights with a precision of one part in 
10°. The best previous record of this kind, at the International Bureau, is 
seven parts in 10°. This improved precision was reached by the use of the 
almost forgotten Poynting clamp, which permits the arrest of the beam and 
the change of weights without raising the knife-edge or altering the state of 
flexure of the beam. 


890TH MEETING 


The 890th meeting was held in the Cosmos Club Auditorium on Saturday, 
November 3, 1923. It was called to order by President White with 43 persons 
in attendance. 

Program: L. B. TuckERMAN: A new optical lever system. It was illustrated 
with lantern slides, and the new optical lever system was exhibited in an ex- 
tensometer. The paper was discussed by Messrs. Paw.ine, Gisu, SLicH, 
and WHITE. 

Author’s abstract: The behavior of optical lever systems may be treated 
theoretically by considering them as equivalent to systems of plane reflecting 
surfaces. 

An even number of reflections at plane surfaces forms the image space by 
twisting the object space about a screw. An odd number combines this 
twist with reflection at a point on the axis of the screw. The direction of the 
screw axis and the angle of the twist depend only on the direction of the 
normals to the successive reflecting surfaces. The pitch of the screw and the 
position of the axis depend also on the position of the reflecting surfaces. 

A collimated observing system which does not depend for its reading upon 
the pitch of the screw or location of its axis is therefore less sensitive to acci- 
dental disturbance than an uncollimated system such as the ordinary lamp 
and scale or telescope and scale. An auto-collimated system is especially 
free from disturbance. 

Multiple mirror systems which depend for their reading upon changing the 
angle of the twist are freer from accidental disturbance than single (or equiva- 
lent multiple) mirror systems, which change the direction of the axis of the 
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screw. Especially free from disturbance are multiple mirror systems in 
which the angle of twist is small. The sextant is a two-mirror system of this 
type 

With an autocollimator a small angle of twist can only be used in con- 
nection with an odd number of reflections. 

The new optical lever is a triple mirror system used with an autocollimator. 
It is practically insensitive to any disturbance which does not alter the angle 
between the two prisms which constitute the mirror system. It is therefore 
adapted for use on vibrating or even rotating parts. 


An optical lever of the new kind was exhibited in an extensometer. It was 


sensitive to one fifty-thousandth of a radian, and the extensometer to 4 
millionths of an inch. 

O. H. Gisu: The system for recording earth-currents at the Watheroo Mag- 
netic Observatory. The paper was illustrated with lantern slides, and was 


discussed by Messrs. Heyt, Bauer, Maucuiy, Curtis, PAwLine, and 


WENNER. 

Author's abstract: That natural electric currents flow in the Earth’s crust 
at times of auroral displays is rather commonly known owing to their inter- 
ference with telegraphic communication at such times. That similar though 
less intense currents exist at all times can be shown only by careful observa- 
tions. The results published by Weinstein (1902) and by Bauer (1922) show 
more convincingly than any others that such currents may be observed with 
profit. Modern theories of terrestrial magnetism also imply the existence 
of general systems of electric currents in the Earth’s crust, and especially do 
the recent developments of Chapman make promise of clarifying the prob- 
lem and stimulating interest in further experimental as well as theoretical 
investigations of the subject. 

A complete description of earth-currents requires a knowledge of the dis- 
tribution of (1) the earth-resistivity and (2) the earth-current potential. 
It is the methods employed by the Department of Terrestrial Magnetism 
for determining (2) at its Observatory near Watheroo, Western Australia, 
that are here described. 

The earth-current lines at Watheroo are so arranged that the earthed 
points determine a right angle, one limb of which extends due east and the 
other due north from the vertex. The point at the vertex is used as a com- 
mon point of reference for the potentials of the other points. Two other 
points on.each limb are situated, at present, 1.6 km. and 3.2 km. distant, 
rspectively, from the common point. The potential difference between the 
common point and the nearer point on each branch can be alternately re- 
corded by means of overhead and underground lines, and thus a close com- 
parison of the relative virtue of these two types of line may be made. Only 
overhead lines connect with the farther point oneach branch. The overhead 
lines possess no features of special interest. The underground lines consist 
of leaded rubber-covered copper conductors in bituminized fiber conduit, 
placed at a depth of 46 cm. below the Earth’s surface. The recorder is a 
- modified Leeds and Northrup 12-point curve-printing potentiometer. A 
more detailed description is published in the September, 1923, number of the 
Journal of Terrestrial Magnetism and Atmospheric Electricity, volume 28, 
pages 89 to 108. 

An informal communication on Discarded theories which have been resur- 
rected, was presented by L. H. Apams. The communication was discussed 
by Messrs. Wuite, Humpureys, Monier, and TuCKERMAN. 
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891sT MEETING | 


The 891st meeting was held in the Cosmos Club Auditorium on Saturday, 
November 17, 1923. The meeting was called to order by President White 
with 36 persons in attendance. 

Program: H. L. Drypren: The pressure of the wind. The paper was 
illustrated by lantern slides, and was discussed by Messrs. Curtis, LitTLE- 
HALES, HAWKESWORTH, HuMPHREYS, PAWLING, and TUCKERMAN. 

Author’s abstract: The nature of the reaction between moving air and an 
obstacle to its progress is extremely complicated, even in the case of a uniform 
and a steady wind. Two characteristics of the phenomenon should be 
emphasized. First, the reaction consists of a surface distribution of pressure 
and the representation of the action by a single resultant force is only a con- 
venient mathematical fiction. We should not be surprised to find that this 
resultant force does not intersect the body as happens in a great many cases. 
Second, when the air is at rest there is a distribution of pressure over the 
surface due to the normal atmospheric pressure. The effect of the air motion 
is a modification of this normal pressure. At some point the effect is an 
increase, at others a decrease. At all points a pressure acts, the air never 
pulling but always pushing, sometimes with intensity greater than normal 
and sometimes with intensity less than normal. 

The distribution of pressure over several objects illustrates these points. 
Plates normal to the wind show the variation from point to point. Plates 
at angles illustrate the greater importance of the pressure decrease on the 
lee surface in some cases, the pressure decrease contributing three-fourths 
of the total force in the case of plates at small angles to the wind. At high 
angles the pressure increase on the front is more important. Cylinders show 
a large area of pressure decrease. Stream-line bodies show the resultant 
force not intersecting the body, and the small resultant force to be due to the 
effect of four distinct forces each of which is large in comparison with the 
total force. 

Rautpx W. G. Wycxorr: The X-ray diffraction of metallic gallium. The 
paper was discussed by Messrs. Hunt, L. H. Apams, WuHIT#, Podiaiticest: 
and HuMPHREYs. 

Author’s abstract: Powder photographs of metallic gallium have been 
prepared at various temperatures near its melting point (30°C.), but owing 
to the presence of large crystals they were not perfect photographs. Attempts 
to assign a cubic structure to gallium on the basis of these limited data failed; 
this information was insufficient for finding the correct structure with lower 
symmetry. 

The primary purpose of these diffraction measurements, however, was not 
the determination of atomic arrangement. Metallic potassium at room 
temperature does not give a crystalline, i.e., a line diffraction pattern with 
X-rays. Since solid potassium has all the usual physical characteristics of 
@ crystalline material, it seems probable that this general or “amorphous” 
scattering is to be attributed to the effects of the large amplitudes of the 
thermal vibrations within the metal rather than to any truly haphazard 
distribution of its atoms. In view of its low melting temperature, gallium 
offered a ready means of discovering whether all metals lose their power to 
give crystalline patterns at temperatures appreciably below their melting 
points. The photographs of gallium, however, taken at temperatures up to 
within a degree of this temperature, gave well-marked crystalline diffractions. 
Though the preceding explanation of the “amorphous” scattering in potassium 
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may be an incorrect one, it is more likely that the low amplitudes of thermal 


vibration existing in crystalline gallium at temperatures near to 30°C. are to 
be attributed to the existence of some sort of molecular groupings. If sue 
is the case, then not only would the thermal energy be distributed betwe 
the atoms and the molecules as a whole but Hog weaker forces operatin 
between the molecules would correspond to a melting temperature lower th 
ne be expected from the same atoms in an ionic grouping (like potassium) 
re ee of metallic gallium finds experimental support to the exten 
e failure of gallium to crystallize in the cubic system (or in the her 
pod: closest-packed arrangement) implies that some of its atoms must h 
more intimately associated together than they are to other nearby atoms. 
It is planned to pursue further the question of the effect of temperat 
upon the X-ray diffraction phenomena from crystals in the neighborhood 
of their melting points. : 
W. J. Peters: Approximate astronomical locations around a base station b 
use of wireless. 
Author’s abstract: The method requires a prearranged program accordin 
to which the base station broadcasts altitudes of selected stars, or the su 
actually measured at the instants of distinctive signals sent out in groups foi 
each star, or for the sun in groups several hours apart. At the secondary 
station of which the geographic position is required, altitudes are measure 
simultaneously with the base station. The differences of the simultaneo 
altitudes thus measured at the two stations may be plotted on any convenient 
scale with angles between them equal to the horizontal angles, between the 
stars observed, or between the positions of the sun in the various groups. he 
intersection of the perpendiculars erected at the ends of the plotted differences, 
or the Sumner lines, fixes the relative position of the base station. If the 
object is merely to find the way to the base station, the plotting may be done 
upon the ground without the use of drafting instruments by laying off the 
directions on any convenient scale towards the stars observed. No further 
computations are required before observations are repeated at some new 
station or camp nearer to the base station. 
In this method there are no data required from the ephemeris; there are no 
entries to be made in navigational or logarithmic tables; nor are chronome 
rates and corrections to be computed. The method has limitations as we 


as possibilities of application. 
J. P. Aut, Recording Secret a 
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